The chemical compositions of stars from the Asymptotic Giant Branch are still poorly known due to the low temperatures of their atmospheres and therefore the presence of many molecular transitions hampering the analysis of atomic lines. One way to overcome this difficulty is by the study of lines in regions free from molecular contamination. We have chosen some of those regions to study the chemical abundance of the S-type star GZ Peg. Stellar parameters are derived from spectroscopic analysis and a metallicity of -0.77 dex is found. Chemical abundances of 8 elements are reported and an enhancement of s-process elements is inferred, typical to that of an S-type star.
Introduction
The Asymptotic Giant Branch (AGB) is one of the most important phases of stellar evolution due to the rich nucleosynthesis that occurs during this stage, and therefore AGB stars are crucial objects for studies of Galactic chemical evolution. During this epoch stars produce important amounts of carbons and s-process elements which are brought to their atmospheres by deep dredged-up events and then ejected to the interstellar medium by stellar winds. Although fundamental stones for the understanding of the final phases of low-mass stellar evolution and the stellar populations abundances, the chemical composition of such stars are still poorly known due to their low temperatures and to the blanketing of the atomic lines by molecular transitions. Some authors have tried to overcome this problem by selecting spectral regions free from molecular contaminations or the so called molecular windows (e.g. Smith & Lambert 1985 , 1990 , Lambert et al. 1995 , Vanture & Wallerstein 2002a ,b, 2003 , and the use of the near-infrared and infrared regions (e.g. Origlia & Rich 2005 , Cunha & Smith 2006 , Woolf & Wallerstein 2005a . Although working with a smaller number of lines, the chemical picture of these stars can still be delineated, provided that a careful inspection of the continuum is made and an appropriate model atmosphere is adopted. The knowledge of the elemental abundances of such stars is an important tool for the understanding of the many steps followed by red giants along the M-MS-S-C spectral sequence, and their role in the chemical evolution of galaxies.
In the present work we report the chemical abundances of GZ Peg, a S-type star. S stars show molecular transitions of ZrO and LaO, indicating an important enrichement of s-process elements. Although rich in those elements, lines of the unstable s-element 99 Tc (which has a half-life of ∼ 10 6 years) are not observed in GZ Peg spectrum (Lebzelter & Hron 1999) . GZ Peg is therefore classified as an extrinsic S-star, which is predicted to have inherited its s-process content in a previous mass-tranfer event from an AGB compagnion. In intrinsic S giants, lines of Tc are observed and they are believed to have recently formed sprocess elements and dredged-up to their atmospheres. The improvement of the quality of the stellar spectra and of the atomic constants and the availability of new model atmospheres allow now a robust analysis of the chemical patterns of such stars. This is the first of a series of papers about the detailed chemical abundance 
Observations and Analysis
Observations were carried out at the 1.52m telescope of ESO (European Southern Observatory), La Silla, in September 1999. The spectra were obtained using the FEROS spectrograph (Fiber-fed Extended Range Optical Spectrograph) with wavelength range 356 to 920 nm and a resolution of R = 48,000. Reductions were performed using the DRS (online data reduction system of FEROS). A subsequent reduction was performed using the CONTINUUM, RVIDLINES and DOPCOR tasks of the IRAF package. The mean signal to noisy ratio of the spectrum is S/N = 61.97.
Reddening has been estimated according to Chen et al. (1998) and bolometric correction has been interpolated from the grids of Lejeune et al. (1997) . GZ Peg is a semirregular (SRA) variable according to the General Catalog of Variable stars (GCVS, Samus et al. 2004 ). The light curve of the star at AAVSO (American Association of Variable Star Observers) has been checked and a visual magnitude range of ± 0.4 is found for this star, therefore an uncertainty of 0.4 mag is ex-pected. We have adopted the bolometric luminosity of M bol = -5.02 from Guandalini & Busso (2008) . The temperature was inferred by the IRFM using the empirical calibrations of Alonso et al. (1999) and 2MASS colors. The resulting values are T(V-K) = 3502 K, T(J-H) = 3621 K and T(J-K) = 3454 K. These temperatures have been checked by the excitation equilibrium of the Fe I lines (Fig. 1) , and a best fit has been found for T eff = 3600K. Although S stars are predicted to have masses in a range of 1.5 -2 M⊙ (Jorissen et al. 1998) , GZ Peg is an extrinsic S star, therefore a series of tests have been made to better constrain the mass of this star. Tests requiring simultaneously (i) the excitation equilibrium of the Fe I lines and (ii) the curve of growth fitting, were made with masses of 3 M⊙ to 1.5 M⊙ and the iteration procedure converged for a model with 2 M⊙. This value has been adopted to derive the trigonometric surface gravity also using the Hipparcos paralaxe.
The stellar parameters have been inferred by requiring the ionization equilibrium of the Fe I and Fe II lines to derive the spectroscopic gravity and metallicity, and zero slope in the [Fe/H] vs. EW (equivalent width) plot to infer the microturbulence velocity. The resulting stellar parameters are the following: T eff = 3600 K, log g = 0.06, [Fe/H] = -0.77 dex and ξ = 1.88 kms −1 . The [Fe I/H] vs. EW relation is depicted in Fig. 2 and the curve of growth fitting is given in Fig. 3 . The model atmospheres adopted here is a new version of the MARCS models atmospheres (Gustafsson et al. 2008) . We have selected 2 M⊙ spherical models and interpolated between grids to obtain the best result.
A change of 50K in the temperature yields a change in gravity of 0.025 dex and a change of 0.4 mag in the bolometric magnitude yields a change in gravity of 0.16 dex. We have determined the errors in stellar abundances due to stellar parameters uncertainties taking into account a change of ∆ log g = +0.2 dex in gravity, ∆ T eff = +50 K in temperature, ∆ [Fe/H] = +0.15 dex in metallicity and ∆ ξ = 0.10 kms −1 in microturbulence velocity. The resulting errors are given in Table  1 . The uncertainties have been added in quadrature and the total errors are given in the last column. Figure 4 we plot our data with those of two S stars from Vanture & Wallerstein (2003) , MS and S stars from Smith & Lambert (1986) and Ba-stars of Smiljanic et al. (2007) and Allen & Barbuy (2006 & Wallerstein (2003) , open stars -MS and S stars from Smith & Lambert (1986) , squares -Ba-stars from Smiljanic et al. (20007) . For the error bars we have adopted the highest error value between Tables 2 and 1. 
